Using the Scale for the Assessment of Thought, Language, and Communication (TLC), we examined the frequency of "thought disorder" in 94 normal volunteers and 100 psychiatric patients (25 each suffering from manic disorder, schizoaffective disorder, schizophrenic disorder, disorganized type, and schizophrenic disorder, paranoid type). We observed the manics to have a substantial amount of thought disorder and the normals to have a modest amount, suggesting that thought disorder is probably not pathognomonic of schizophrenia. The patients with affective illness did, however, show a somewhat different pattern of abnormality. In particular, patients with affective psychosis have more prominent positive thought disorder, while the schizophrenic patients tend to have more negative thought disorder. Evaluation of the patients 6 months later indicated that most types of thought disorder remit in the manics, while they persist in the schizophrenics; patients with schizoaffective disorder also tend to improve substantially. The strongest predictor of outcome was the presence of negative thought disorder.
Ever since the concept of thought disorder was given preeminence in Bleuler's (1950) conceptualization of schizophrenia, the study of this important symptom (or sign) has been plagued by the absence of a common ground of agreement concerning its definition or the best methods for assessing it. Bleuler's description of associative loosening is relatively vague, and until the recent neo-Kraepelinian revival, Kraepehns (1919) early descriptions of thought and language abnormalities were rarely consulted.
The Scale for the Assessment of Thought, Language, and Communication (TLC) was originally developed in order to remedy this problem and to provide a consistent set of definitions that could be used clinically and that would have high reliability (Andreasen 1978 (Andreasen , 1979a (Andreasen , 1979b . Because these definitions were designed for use in a clinical setting, they rely heavily on the naturalistic observation of language behavior. While it is also possible to obtain indices of cognitive performance or "thought" using formal tests to elicit disordered thinking, such as proverb interpretation or projective tests (Gorham 1956; Shimkunas, Gynther, and Smith 1967; Andreasen, Tsuang, and Canter 1974; Johnston and Holzman 1979) , in a clinical setting we usually infer a person's thoughts directly from his speech. Consequently, the set of definitions in the TLC emphasizes the observation of language behavior as a way of evaluating thought disorder.
In our early work with these definitions, we studied a sample of 113 patients suffering from mania, depression, and schizophrenia (Andreasen 1979a (Andreasen , 1979b . We observed that the traditional concept of thought disorder, which empha-1 sizes the importance of associative loosening, was not useful diagnostically, since many patients suffering from mania also exhibited associative loosening. On the other hand, we observed some differences between manic and schizophrenic patients in their overall pattern of subtypes of thought disorder. In particular, a distinction between positive and negative formal thought disorder seemed to be useful, since patients suffering from schizophrenia tended to have prominent poverty of speech and poverty of content while manic patients did not. We concluded that "thought disorder" is probably not pathognomonic of schizophrenia, as Bleuler originally suggested, although some patients with schizophrenia may show a type of thought disorder that is characterized by intellectual impoverishment and that is somewhat more characteristic of schizophrenia.
Since our original development of the TLC, a number of other investigators have explored its usefulness (Harvey 1983; Harvey, Earle-Boyer, and Wielgus 1984; Berenbaum, Oltmanns, and Gottesman 1985; Simpson and Davis 1985; Davis et al., in press ). They have found it to be highly reliable in a variety of different settings and have supported the distinction between positive and negative formal thought disorder.
In our own work on thought and language in schizophrenia, we felt it was important to amplify our original studies of thought, language, and communication in several different ways. In particular, we were interested in observing the extent to which normal individuals exhibit the types of TLC abnormality observed in schizophrenic patients. Further, we were interested in examining the frequency of thought, language, and communication abnormalities in a transitional diagnostic group, patients with schizoaffective disorder, and in subtypes of schizophrenia. Finally, we were interested in exploring whether either severity or type of thought disorder is predictive of outcome when patients are followed longitudinally.
Methods
The patients in this study were stratified into four diagnostic groups: 25 each suffering from manic disorder; schizoaffective disorder; schizophrenic disorder, disorganized or hebephrenic subtype; and schizophrenic disorder, paranoid subtype. Patients for each of these groups were recruited from consecutive admissions to the University of Iowa Psychiatric Hospital. All diagnoses were made using the Research Diagnostic Criteria (RDC) (Spitzer, Endicott, and Robins 1978) . RDC diagnoses were made based on data collected using the Schedule for Affective Disorders and Schizophrenia (SADS) .
A comparison or control group consisted of 94 normal individuals recruited from Iowa City and nearby communities. Recruits were obtained through advertising in a local newspaper. In order to match the controls to the patients as closely as possible, normal individuals were included only if they were under age 40 and had less than 2 years' college education. The normals were screened for past history of major psychiatric illness (limited to those diagnoses defined by the RDC), and volunteers who had a current or past history of these illnesses were excluded.
All subjects in the study were evaluated using the Scale for the Assessment of Thought, Language, and Communication (TLC) (Andreasen 1978) . This instrument contains definitions of 18 subtypes of "thought disorder" and has been found to have good interrater reliability. The scale contains both the definitions and instructions for rating severity on a 0-3 or 0-4 scale (depending on the item). To ensure good reliability, definitions are relatively specific, and judgment as to severity for each of the individual items usually depends on the frequency with which a particular phenomenon has been observed. Since such frequencies may vary with the length of the interview, we have used a standard 45-minute interview.
All subjects were evaluated with a standardized interview designed to avoid a discussion of the patient's psychopathology (available from N.C.A. on request). This interview begins by having each subject talk about himself for as long as possible (for at least 5 minutes) without interruption, in response to the prompt, "Could you tell me a little bit about what you're like, such as where you're from, what you're interested in, and things like that?" If the patient had difficulty in elaborating his response, nonspecific prompts such as "Could you tell me a little more about that7" were used. After the initial monologue, additional prespecified questions in the interview covered a variety of topics, such as politics, religious beliefs, and family life. Ratings of thought, language, and communication were done "live," and score sheets were filled out immediately after the interview, and after the patient had left the room. Because it defines 18 types of thought disorder, the TLC is a complicated scale; consequently, raters usually make notes during the interview about the frequency of individual phenomena and complete the score sheet immediately after the interview. Interviews were conducted either by one of the authors (W.M.G.) or by a research assistant with a bachelor's degree in psychology who had been trained in the use of the scale by one of the authors. All interviews were also tape-recorded and transcribed for later analysis, but all the data in this article are based on the live interviews.
The standardized interview covering neutral topics was used in order to keep the interviewer as blind to the patient's diagnosis as possible. Discussion of the patient's psychopathology was avoided. Nevertheless, in a "live" situation, some clues are inevitably provided. Quite simply, manics tend to talk more and more rapidly, and normals tend to appear relatively normal and unmedicated. Thus, the use of live ratings does introduce some potential bias which could be avoided by using either tapes or transcribed samples. For the present investigation, however, our primary goal was to obtain the most accurate ratings of thought disorder that would be possible, and we felt this goal was best achieved through the use of live interviews. We have not as yet completed ratings of thought disorder using live versus taped versus transcribed samples, but we anticipate that estimated severity is likely to increase as one becomes more removed from the live situation, since intonations, gestures, and interpersonal interaction tend to make speech appear more comprehensible. Thus, in this investigation, we used all possible safeguards to maximize blindness, but we recognize that blindness is probably not complete. Evaluation of transcripts might provide the most rigorous test of the frequency of abnormalities in normals versus various groups of patients, although with the possible hazard of overestimating the degree of abnormality in all groups.
To give some indication of general intelligence, all normals and patients were also evaluated with the Shipley Institute of Living Scale.
Patients were evaluated during the first week after admission, usually in the first 3 days. Nearly all were receiving medication at the time of evaluation, since medications are usually prescribed at Iowa Psychiatric Hospital within the first day or two after admission to reduce length of stay. Despite this, all were still severely symptomatic and manifested a full and typical manic, schizophrenic, or schizoaffective syndrome. In a few instances, patients who were admitted consecutively and met inclusion diagnostic criteria had responded to medication so quickly that they no longer manifested the full manic syndrome during the first week; these patients were therefore not interviewed with the TLC and not included in the study.
We conducted a followup evaluation with the patients 6 months after the index evaluation. At followup, all available patients were examined with an abridged version of the SADS (SADS-C) and with the Global Assessment Scale (GAS) (Endicott et al. 1976 ) and the TLC. We were able to obtain followup evaluations on approximately 70 percent of the original sample. These were divided evenly across the various diagnostic cells. No significant differences in diagnosis, sex ratio, age, or severity of illness were observed between those patients whom we were successful in following up and those who could not be interviewed at the followup evaluation.
Results
Demographic and other characteristics of the subjects are summarized in table 1. In general, all subjects are relatively similar in age, educational status, sex ratio, and intelligence (as assessed by the Shipley). As might be expected, the patients do differ substantially from one another in duration of the current episode and total amount of time spent in the hospital during previous episodes. In particular, the two schizophrenic groups had consid- erably greater chronicity, while the manics had the least chronicity. Table 2 indicates the frequencies with which the various types of thought, language, and communication abnormalities were observed in the normal individuals and the four patient groups. It is interesting to note that some TLC "abnormalities" occur in the speech of normal individuals; in particular, the normals showed a relatively large amount of derailment and loss of goal. The patient groups differ significantly from one another on nearly all types of language abnormality that occur with any frequency. Manic speech tends to be fluent and disorganized, as manifested by a high rate of pressure of speech, derailment, loss of goal, circumstantiality, incoherence, and illogicality. The schizoaffectives show a less severe but similar type of abnormality, with a somewhat greater frequency of poverty of speech and a lesser frequency of pressure of speech. Hebephrenic speech tends to be empty (high ratings on poverty of speech and poverty of content), but also very disorganized (high frequency of derailment, incoherence, and illogicality). The paranoid patients show a similar but less severe pattern, particularly with less poverty of content and incoherence.
Following are illustrative examples of some of the abnormalities observed in these various groups: To obtain a perspective on how patients' speech differs from normal speech in its descriptive characteristics, we compared the mean scores for each of the patient groups to that of the normals. Because of the large number of comparisons, we used a somewhat conservative .01 significance level, rather than the more customary .05 level. At this level, the manics showed significant differences on pressure of speech, distractibility, derailment, incoherence, illogicality, circumstantiality, loss of goal, and perseveration. The schizoaffectives showed fewer differences, having only more pressured speech, derailment, and illogicality. The hebephrenic patients had significantly higher ratings on poverty of speech, poverty of content, tangentiality, derailment, incoherence, illogicality, word approximations, and perseveration. The paranoids had significantly higher ratings on poverty of speech, poverty of content, derailment, incoherence, and illogicality.
Tables 3-6 explore our ability to replicate our previous work. One major aspect was the division of TLC abnormalities into positive versus negative thought disorder. In our previous study, this concept was more useful in distinguishing manics from schizophrenics than was a description involving loose associations. Table 3 shows the mean scale scores of the four diagnostic groups for positive versus negative formal thought disorder and loose associations. The score for positive versus negative formal thought disorder was developed by subtracting two indices of negative formal thought disorder (poverty of speech and poverty of content) from the sum of pressure of speech, tangentiality, derailment, incoherence, and illogicality. The score for loose associations consists of a sum of five types of thought disorder often considered to be manifestations of loose associations: tangentiality, derailment, incoherence, illogicality, and clanging. Table 3 also shows an analysis of variance (ANOVA) for positive versus negative formal thought disorder. The four groups differ significantly on this variable at the .01 level. Followup tests indicate that the significance is due to differences between manics and other patients, manics and schizoaffectives, and manics and schizophrenics. Thus, the results of this second study confirm the usefulness of the positive versus negative distinction in discriminating between manic formal thought disorder and various types of schizophrenic formal thought disorder. Table 3 also shows the ANOVA for loose associations. This ANOVA is also significant, although to a somewhat lesser degree. The followup tests indicate that this construct may be more useful in discriminating between various traditional subtypes of schizophrenia. The followup tests indicate significant contrasts between the schizoaffectives and the schizophrenics, and between the hebephrenics and the paranoids. In our 1979 article (Andreasen 1979a (Andreasen , 1979b , we did not find significant differences between manics and schizophrenics when we used a similar measure of "loose associations. We did not, however, stratify by schizophrenic subtype or include schizoaffectives in the sample; therefore, we could not make subtype comparisons. Table 4 compares the discriminant function weights generated from our earlier work and from the present investigation. The weights developed from the two samples are somewhat different. In our first sample, poverty of speech and derailment were somewhat more important as discriminators than they are in the Tables 5 and 6 compare the frequency of TLC abnormalities in the 1979 and the current sample in order to explore what might be called replicability. The ratings on the current sample were completed by different interviewers from those who collected the 1979 sample. The patients were, of course, completely different, although the size of the diagnostic cells for mania and schizophrenia is quite similar. The frequency of ratings shows surprising stability from one study to another. The only significant differences between the two studies are the global rating for schizophrenics and the rating of tangentiality for manics. Table 7 contains an orthogonal factor analysis of the TLC variables. The results of this analysis yielded three factors from Cattell's scree test. After rotation to simple structure by normalized Varimax rotation, the first factor might be termed a "fluent disorganization" factor, with high positive loadings on pressure of speech, derailment, incoherence, illogicality, loss of goal, and perseveration, and a high negative loading on poverty of speech. Factor 2 appears to be an "emptiness" factor, with high positive loadings on poverty of speech, poverty of content, and tangentiality and a negative loading on pressure of speech and circumstantiality. Factor 3 might be considered to be a "linguistic control" factor, with high positive loadings on stilted speech and persistent self-reference and negative loadings on clanging and neologisms. The components in this third factor occur so infrequently, 'Criterion: rating > 1.
•Where no statistic is reported, Fisher's exact test was used.
however, that it cannot be considered to be a very important one. Table 8 shows the frequency of TLC abnormalities in the various diagnostic groups at the time of followup. We did not follow up the normal individuals, but their rates at the index evaluation are included in table 8 for comparison. As table 9 indicates, the manic patients have remitted significantly at followup, as have the schizoaffectives. The speech of the manics has essentially normalized. So, too, has that of the schizoaffectives, although they continue to have a somewhat high rate of poverty of speech. On the other hand, the schizophrenic patients continue to have relatively persistent disorganization. When mean ratings between index evaluation and followup evaluation are compared, the hebephrenics show a significant change only in pressure of speech and incoherence (in the direction of improvement), while the paranoids show no significant differences. Thus, the language abnormalities in the schizophrenics tend to persist at followup.
We were interested in determining whether the type and amount of thought disorder shown by these patients was in any sense predictive of the severity of their syndrome at followup. Therefore, we examined the correlation between outcome, as measured by the Global Assessment Scale, and positive versus negative thought disorder (as previously defined). Table 9 shows that negative formal thought disorder is moderately correlated with outcome, as indicated by absolute GAS raring and by the degree of change in the GAS from index evaluation to followup. Thus, the presence of negative formal thought at index evaluation predicts a poor outcome at followup. On the other hand, positive formal thought disorder has little prognostic significance when used to predict outcome among psychotic patients in general. The lack of correlation appears to occur because manic patients, who have a relatively high rate of positive formal 
Discussion
This larger and more extensive study of thought, language, and communication in schizophrenia, schizoaffective disorder, and mania has replicated a number of our previous findings and has elaborated them further.
Taken together with our previous work, the current study suggests that the global concept of "thought disorder" should not be considered to be pathognomonic of schizophrenia or diagnostic of it. The present study indicates that mild abnormalities in language behavior even occur in normal individuals. Derailment, the closest single equivalent to Bleuler's "associative loosening," is the most common type of "abnormality" observed. Further, patients with mania and schizoaffective disorder also display prominent abnormalities in thought, language, and communication. If anything, the abnormalities are more pronounced in patients with mania than in those with schizophrenia.
The present study provides additional support for the utility of subdividing the global concept of thought disorder into a variety of subtypes. The TLC distinguishes between 18 different subtypes. Some of these, however, are relatively uncommon; some types of thought disorder that have frequently been widely described and discussed in the past are among those that are relatively uncommon, such as blocking or neologisms. When the rate of the various subtypes of thought disorder is observed across four diagnostic groups, interesting differences in quality and severity of formal thought disorder are observed. The abnormalities seen in mania appear to be qualitatively different from those observed in schizophrenia. In particular, patients with mania have a more prominent positive thought disorder, while patients with schizophrenia have a more prominent negative formal thought disorder.
The distinction between positive and negative formal thought disorder may have more clinical utility than the traditional concept of associative loosening. Both approaches to conceptualizing thought disorder were examined in the four diagnostic groups. The distinction between positive versus negative thought disorder was useful in separating manics from all other patients, from schizoaffectives, and from schizophrenics. On the other hand, associative loosening is significantly more severe in schizophrenics than in schizoaffectives, and within the schizophrenic group more severe in the hebephrenics than in the paranoids. These results suggest that, within the schizophrenia spectrum, Note.-GAS = Global Assessment Scale; FTD = formal thought disorder.
the degree of disorganization (as manifested by associative loosening) may be useful in identifying more severe illnesses (i.e., pure schizophrenia versus schizoaffective disorder or hebephrenic versus paranoid schizophrenia). On the other hand, within the broad spectrum of psychosis, the fluency and productivity of language behavior may be more important for distinguishing between affective psychosis and "core" schizophrenia.
When language behavior is observed longitudinally in psychotic patients, the patients appear to differ substantially in course and outcome. Patients suffering from mania tend to improve markedly and to have essen-tially reversible abnormalities. On the other hand, the schizophrenic patients tend to have relatively persistent abnormalities. Patients with schizoaffective disorder resemble the manics and improve, but to a somewhat lesser degree. This finding is interesting since, at index evaluation, the schizoaffectives are more similar to the schizophrenics; at outcome, however, they more closely resemble the manics. This finding is probably indicative of some heterogeneity within the schizoaffective group, but it may also indicate that schizoaffective disorder is a transitional diagnosis and (as defined by the RDC) represents an illness that resembles schizophrenia phenomenologically but which has a relatively better outcome. The overall good outcome in patients with pure manic phenomenology or some tincture of manic phenomenology suggests that the language disorganization in mania is probably due to a different mechanism than that occurring in schizophrenia.
The type of thought disorder observed initially may provide some prognostic indication. Patients who manifest a prominent negative thought disorder are less likely to have global improvement or remission, as indicated by the Global Assessment Scale. Thus, negative thought disorder, when present, may be predictive of a poor outcome. On the other hand, positive thought disorder is not a useful prognostic indicator. Some patients with positive thought disorder will remit or improve, while others will not Based on these observations, the Scale for the Assessment of Thought, Language, and Communication (TLC) appears to be a useful tool for the clinical assessment of language behavior in the major psychoses. The results show good consistency from one study to another, with relatively stable rates of the various TLC abnormalities across two different samples and good cross-validation of a discriminant function. Thus, the definitions that it contains appear to have utility both in the real world of the clinic and as a research tool.
